The aim of the study was to determine the effect of weather components (air temperature, precipitation) on the growth, yield and the length of the growing season of sweet corn cultivated in eastern Poland. The results come from a field experiment conducted in 2006-2011. Weather conditions in the successive years of the study significantly modified the yield of ears, weight and number of formatted ears, high of plants and the length of the growing season of sweet corn.
INTRODUCTION
Sweet corn is a valuable crop plant with many applications in human nutrition. It is rich in protein and many sugars, vitamins and microelements. The total output of sweet corn has increased by 60% worldwide in the last 25 years [Williams et al. 2006 ]. The plant's popularity is increasing in Poland, too, and the area under sweet corn exceeded 5 th ha in 2010 [Breś 2010 ]. Soil and climatic conditions of Poland favour the cultivation of sweet corn and production profitability is very high [Wierzbicka 1998 , Rosa 2014 .The climate of most Poland is conducive to the cultivation of this crop though the most favourable conditions are in the south and south-western regions. Sweet corn is planted across a range of dates depending on the region [Waligóra and Kruczek 2003] The growth and yield potential of sweet corn are predominantly affected by air temperature and precipitation during the growing season [Waligóra1998, Stone et al. 1999 , Genc et al. 2013 . For quick and uniform emergence is required temperature above 10°C and moderate soil moisture. Low temperatures and high humidity causes delaying emergence and their thinning. A high soil moisture content irrespective of temperature causes rotting of germinating seeds. The optimum temperature from germination to flowering ranges from 21-27°C. In the flowering period very damaging is temperature above 30°C, with simultaneous low humidity. The demand for water depends on the development phase of corn; the lowest is in the early stages (approx. 100 mm), the largest (150-200 mm) in the period of flowering and ears formation. During the ears ripening water demand falls again and amounted to 50-100 mm [Waligóra 1994, Niedziółka et The aim of the study was to determine the effect of weather conditions of eastern Poland on the yield, plant growth and length of the growing season of 'Sweet Nugget F 1 ' and 'Sheba F 1 ' sweet corn.
MATERIAL AND METHODS
The experiment was carried out in the years 2006-2011 at the Experimental Farm in Zawady, 25 km east of Siedlce (52º03'N, 22º33'E). According to the international system of FAO classification, the soil was Luvisol [WRB FAO 2015] . The soil organic matter content averaged 1.5%, the humus layer reaching the depth of 30-40 cm. Over the years of the experiment, nitrogen (NO 3 + NH 4 ) content oscillated between 39 and 84, phosphorus (P) 51 and 92, potassium (K) 80 and 105, magnesium (Mg) 28 and 48, calcium (Ca) 235 and 320 mg·dm -3 of soil, whereas pH in H 2 O from 5.6 to 6.1. The experiment was established as a randomized block design with three replicates.
The field experiment was set up after winter triticale. Ploughing was carried out in autumn, in the years preceding cultivation of corn. At the same time, farmyard manure at the rate of 30 t·ha -1 was incorporated. In spring, two weeks before sowing the seeds, tillage was carried out, and mineral fertilizers were applied at the following rates: 60 kg N (urea), 50 kg P 2 O 5 (superphosphate), 180 kg K 2 O (60% potassium chloride) per 1 ha.
Two early extra-sweet corn cultivars were examined: Sweet Nugget F 1 (Agri-Saaten) and Sheba F 1 (Seminis Vegetable Seeds). Seeds of sweet corn were sown in the years 2006-2011 between 11 and 24 May, at the between-and within-row spacing of 65 × 25 cm. When sweet corn plants were 20 cm high, top dressing of 60 kg N·ha -1 (ammonium nitrate) was applied. Other cultivation practices followed the generally established rules of sweet corn agrotechnology.
The ears were harvested at the stage of milk maturity of kernels, which was at the end of August or the beginning of September. The whole plot area for harvest was 16 m 2 . During the harvest the following variables were determined:
• total and marketable leafless ear yield (t·ha Ear fulfillment was assigned a value of 1 to 9, depending on the length of the unfilled kernels at the ear tip. Value 1 indicated that over 40 mm of the tip was not filled, 2 = 35 to 40 mm of the tip was not filled, 3 = 30 to 34 mm of the tip was not filled, 4 = 25 to 29 mm of the tip was not filled; 5 = 20 to 24 mm of the tip was not filled; 6 = 15 to 19 mm of the tip was not filled; 7 = 10 to 14 mm of the tip was not filled; 8 = 5 to 9 mm of the tip was not filled; and 9 = 5 mm or less of the tip was not filled.
In the each year of the study during the sweet corn growing climate data was collected: the average monthly air temperature and the sum of monthly precipitation (Table 1 ). They come from automatic meteorological station (LB-741) located in the Experimental Farm in Zawady. Precipitation measured by rain gauge RG 50 (with heater) and recorded every hour. To measure the air temperature used the 6-channel thermometer LB-711. To the total evaluation of pluvio-thermal conditions during the growing season was calculated hydrothermal coefficient by Selyaninov (k) according to the methodology applied by Skowera and Puła [2004] :
where: P -total monthly precipitation (mm), ∑t -total monthly air temperatures > 0°C ( Table 2 ).
The results of the experiment were statistically analysed by ANOVA at F ≤ 0.05 following the mathematical model for randomized block design. Significance of differences was determined by the Tukey test at the significance level of P ≤ 0.05 [Winer et al. 1991] . All the calculations were performed in Statistica ® 12.0.
RESULTS AND DISCUSSION
During the growing season of sweet corn average air temperatures were higher than longterm value by 0.4-2.2ºC ( Table 1 ). The warmest growing season were characterized the years 2006 and 2010, with a particularly hot July, and in 2010 also with the hot August. The lowest air temperature was recorded in 2009. In terms of humidity the worst was 2006, in which from May to July have been very large deficit of precipitation, however in August fell until 227.6 mm of rain, which represented 80% of precipitation during the whole growing season of sweet corn (Table 1) . Such a distribution of precipitation in combination with the warm weather had a negative effect on the growth and yield of sweet corn. Deficit the amount of precipitation compared to the years 1951-1990 was recorded also in 2007 and 2011, but not always it had a negative effect on the yield of sweet corn ears. Kovaćecić and Culjat [1993] and Stone et al. [1999] report that the air temperature is a factor in the greater degree influencing the growth, development and yield of corn than the amount of precipitation. In turn, Michalski [1997] considers that the cause of weaker yielding of corn is insufficient of precipitation. Whereas Sulewska [2004] states that the crop yields of sweet corn depends not so much on the amount as on the distribution of precipitation in the growing season. This author, but also Waligóra et al. [2010] believe that in Polish climatic conditions on the yields of corn in the higher degree decide the total precipitation in June and July. Diversified course of the weather conditions during the years of the study was reflected in the level of yields of sweet corn (Tables 3 and 4) . Significantly the highest yield of total and marketable ears were harvested in 2011. An average for cultivars amounted to 20.18 and 18.30 t·ha -1 (Table 3) . Also marketable yield expressed as the number of ears harvested from1 ha was the largest in 2011 and amounted to 68681 (Table 4) . It was over 25% more than the average of all the years of research. In 2011, in May and June was recorded a deficit of precipitation compared to the long-term average, but it did not affect negatively on emergence and initial growth of sweet corn plants. However, in July the total precipitation amounted to 120.2 mm and combined with not very high air temperature influenced very favourably on the flowering of corn and ears formation. The average number of marketable ears per plant amounted to 1.1 and was also the largest of all the years of research (Table 4 In the author's own studies, also in 2010 the high air temperature and a large amount of precipitation in July and August favoured infection of sweet corn by U. maydis, which also affected on the yields level.
The highest (90.5%) and the lowest (70.2%) share of marketable yield in the total yield of ears was characterized corn cultivated in 2011 and 2010, respectively (Figure 1) .
The weight of marketable ears harvested in the years 2008-2011 was similar (Table 5) . Irrespective of the sweet corn cultivars was ranged from 254.9 to 276.7 g. The marketable ears with the lowest weight (189.9 g) was harvested in 2006, the least favourable for sweet corn growth. The ears of 'Sheba F 1 ' were characterized by significantly higher weight than ears of 'Sweet Nugget F 1 '. The average ear fulfillment according to the 9-degree scale amounted to 8.0. Irrespective of the cultivar the best fulfillment ears (8.6-8.9) On the basis of calculated correlation coefficients it was found significantly negative correlation between the height of atmospheric temperatures in July and the ears yield, the number of ears per 1 plant and per 1 hectare. It was also found significantly negative influence the level of precipitation in August on the total yield of ears and the number of ears per 1 plant and per 1 hectare (Table 6 ). * Values within columns followed by the same lowercase letters are not significantly different at P ≤ 0.05 ** Values within rows followed by the same uppercase letters are not significantly different at P ≤ 0.05 Table 6 . Coefficient of correlation between mean air temperature and sum of precipitation, and length of the growing period, yields and height of sweet corn plants 
